Quiescent adult stem cells in murine teeth are regulated by Shh signaling.
The mechanisms regulating the maintenance of quiescent adult stem cells in teeth remain to be fully elucidated. Our aim is to clarify the relationship between BrdU label-retaining cells (LRCs) and sonic hedgehog (Shh) signaling in murine teeth. After prenatal BrdU labeling, mouse pups were analyzed during postnatal day 1 (P1) to week 5 (P5W). Paraffin sections were processed for immunohistochemistry for BrdU, Sox2, Gli1, Shh, Patched1 (Ptch1) and Ki67 and for in situ hybridization for Shh and Ptch1. Dense LRCs, Gli1-(+) cells and Ptch1-(+) cells were co-localized in the outer enamel epithelium of the apical bud and apical dental papilla of incisors. In developing molars, dense LRCs were numerous at P1 but then decreased in number over the course of odontogenesis and were maintained in the center of pulp tissue. Gli1-(+) cells were maintained in the pulp horn during the examined stages, while they increased in number and were maintained in the center of pulp tissue during P2-5W. Ptch1-(+) cells were localized in the pulp horn at P1 and increased in number in the center of the pulp after P3W. Shh mRNA was first expressed in the enamel epithelium and then shifted to odontoblasts and other pulp cells. Shh protein was distributed in the epithelial and mesenchymal tissues of incisors and molars. These findings suggest that quiescent dental stem cells are regulated by Shh signaling, and that Shh signaling plays a crucial role in the differentiation and integrity of odontoblasts during epithelial-mesenchymal interactions and dentinogenesis.